Introduction
Two hundred years ago, on 13 December 1784, Dr Samuel Johnson died peacefully at about seven o'clock in the evening. It is appropriate that we commemorate this event by summarizing some of the medical problems that harassed the great lexicographer. His most noticeable medical problems were neurological and were evident in many of Johnson's portraits. Johnson is of medical interest, not only because of his own first-hand knowledge of medicine (Mulhallen & Wright 1983) , but also because of his own illness and infirmities. We probably have more medical information on this 18th century scholar than on many of our own patients. By the time the Boswell papers were discovered in the 1930s, nearly 35 medical men had written on Johnson. The first medical study of Johnson's illnesses was by Squibb (1849) . Other medical reports by physicians have included those by Treves (1924) , Rolleston (1924 Rolleston ( , 1929 , Hutchinson (1925) , Hanes (1940) , MacKeith (1959) , McHenry (1967a McHenry ( ,b, 1968 and McHenry & MacKeith (1966) . The neurologists Risen Russell (1899) , Kinnier Wilson (1940) , and Brain (1934 Brain ( , 1960 have written on his movement disorders and Critchley (1962) on his stroke.
That Samuel Johnson was literary dictator of the 18th century is exemplified by a unique set of wax figures by Samuel Percy. Johnson was indeed 'the King on the throne' at the many tavern meetings of his various clubs. In Percy's wax tavern scene Johnson is shown sitting high on the far left behind the potman. Next to Sir Joshua Reynolds, with his ear trumpet, is the artist Thomas Gainsborough and Topham Beauclerk. Boswell is standing on the table next to Charles James Fox who is talking to the tavern owner. Joseph Nollekens is seated on the right listening to Reverend Thomas Wharton. Of medical interest are Johnson's swollen legs and ankles. In 1783 Johnson wrote about his dropsy in his letters (Chapman 1952) , stating that it was first noticed by Sir Lucas Pepys. Although the legs of Charles James Fox in the centre are large, Johnson's are tremendously swollen. In 1963 this wax tavern scene by Percy was found in storage in the basement of the London Museum, Kensington Palace (McHenry 1968) .
Other examples of Johnson's medical disorders have appeared in his portraits, such as his visual difficulty (Beattie 1953) . This bicentenary medical memorial focuses on his neurological problems. Dr Johnson suffered from congenital, developmental, and vascular diseases of the nervous system. His abnormal movements were his most noticeable neurological problems and his stroke was his final neurological disorder. Dr Johnson's head tilt, as a neurological disease, has hitherto gone unrecognized, but it has appeared in many portraits throughout his long life.
Head tilt
The possibility that Johnson might have had a congenital neurological disorder occurred to me during a visit in 1970 to Johnson's Birthplace Museum in Lichfield. The new curator, Kai Kin Yung, had found a pastel of Johnson (Figure 1 ) in the attic. The pastel shows Johnson with a slight strabismus. The head is tilted to the right, and his right eye is deviated slightly medially, suggesting a neuro-ophthalmological cause of Johnson's head tilt. Further investigation turned up consistent examples of Johnson's head tilt.
Medical writers, particularly ophthalmologists, have never mentioned Johnson's head tilt. Beattie (1953) , in a lecture before the Section of Ophthalmology of the Royal Society of Medicine, discussed Johnson's visual difficulties and near blindness in his left eye, but overlooked the head tilt and possible ophthalmological aetiology. Cameron (1975) wrote on Johnson's spectacles, but did not comment on the head tilt.
Johnson sat for at least ten artists, several of whom were quite notable. It is so often the case with famous persons that their portraits depict them only in the later years of their lives; in Johnson's case, however, his portraits extend through two-thirds of his life, the first when he was 27 years old and the last in his 75th year (Liebert 1974) . From his earliest portrait to the last, one obvious characteristicthe head tilthas often been present, but no one has given an explanation for its presence. Johnson's friends and admirers occasionally commented on his head tilt. For example, Boswell wrote: 'while talking or even musing as he sat in his chair, he commonly held his head to one sidetowards his right shoulder' (Hill & Powell 1934-50) .
The first portrait of Johnson was a miniature, painted in 1736 when Johnson married his wife, Tetty (Liebert 1974) , and was said to have been worn by Tetty in her bracelet all her life. At this early period when Johnson was a young man of 27 years, his head is shown tilted to his right shoulder. The original is in the Hyde Collection.
The greatest and most frequent painter of Johnson was his friend, Sir Joshua Reynolds, who, over a period of 29 years, painted Johnson at least five times. Johnson and Reynolds met late in 1775 and became life-long friends. The first Reynolds' portrait ( Figure 2) showing Johnson's head tilt was painted between 1756 and 1757 when Johnson was about 47 years old. In this portrait Johnson's partially-blind left eye has a rather bland appearance of sightlessness while his right eye has a keener, bright look. This painting, now in the Tate Gallery, was made into a stipple engraving by James Heath and was used for the frontispiece of Boswell's 'Life of Johnson' in 1791.
The finest likeness of Johnson is not a painting or a drawing, but a sculpturethe bust by Joseph Nollekens (Figure 3 ) for which Johnson sat in 1776 (Liebert 1960) . Johnson said: 'My friend, Joe Nollekens, can chop out a head with any of them'. As can be seen from Figure 3 , Johnson's head is tilted to the right shoulder. The bust of Johnson did not please the ladies in his circle, but others declared it to be by far the finest head Nollekens produced. Nollekens' bust of Johnson was never cut in marble. A lead cast is in the Victoria and Albert museum, and a number of plastic casts were made but they are quite rare. Nollekens' biographer, John Thomas Smith, was a boy of ten when Johnson sat for Nollekens and was often about the studio where his father was employed as Nollekens' chief assistant. Smith recalls: 'How I frequently saw him, and recollect his figure and dress with tolerable correctness. He was tall, and must have been, when young, a powerful man; he stooped, with his head inclined to the right shoulder' (Liebert 1960) .
The best known portrait of Johnson ( Figure 4 ) is a Reynolds painting (c. 1778), done when he was in his late 60s. It was commissioned by the Thrales to hang in their library and is now in the Tate Gallery. In addition to his head tilt, it shows all of the heaviness and gruffness that are associated with Johnson by those who do not really know his character well. Reynolds later painted at least two replicas of this portrait, and there were a large number of copies made by a variety of 19th century painters and engravers (Liebert 1974) .
Between 1777 and 1782, James Barry painted six large murals in the Great Room of the Society for the Encouragement of Arts, Manufacturing and Commerce, now the Royal Society of Arts. In the fifth painting Johnson is portrayed between the Duchesses of Rutland and Devonshire. The head of Johnson in this mural is similar to that of a larger Barry portrait in the National Portrait Gallery. It is believed to be a study from life. The unfinished Barry painting is a powerful and probably quite realistic portrait of Johnson. Both Barry portraits show Johnson's head tilted toward his right shoulder.
The last portrait of Johnson ( Figure 5 ) was painted in his old age within a year of his death in 1784. This is one of the most eloquent portraits of Johnson and is also the least known. It is in the Haverford College Library. Johnson here is old, bent and tired; yet as sometimes happens in age, the face has assumed a serenity not present in previous portraits (Liebert 1974) . For nearly a century, this was thought to be Reynolds' last portrait of Johnson, painted for John Taylor; however this is now in question. A pencil sketch of Johnson done the same year by James Roberts could possibly be a study for Figure 5 (Yung 1984) . Roberts drew his sketch at the request of Dr Adams' daughter (Hill & Powell 1934-50) . Johnson agreed to sit, but added, 'You, Slim [meaning Miss Adams] must stand before me to make me look pleasant, for I am but a sour looking old man'. Miss Adams' presence before Johnson does not seem to have been very effective for Johnson does not appear very pleasant. The last portrait and pencil sketch show Johnson's head tilt in his 75th year.
The association of head tilt with paralysis of the IV cranial nerve is classic but, as in Johnson's case, it was overlooked despite the presence of clinical characteristics that are quite typical of the disorder (McHenry 1983). Paralysis of the superior oblique muscle causes vertical diplopia. Head tilting to the opposite side from the palsy tends to correct the diplopia. Johnson's head was invariably tilted to the right with his face to the left and with this left eye higher than the right. He probably had not lost total vision in his left eye; if this had been the case, he would most likely have abandoned the head tilt. Johnson's head tilt is a hitherto unrecognized example of congenital ocular torticollis due to IV cranial nerve paralysis.
Movement disorder
Johnson's most noticeable neurological problem was the movement disorder that began in childhood and persisted throughout his life (McHenry 1967b , Brain 1960 . When he was ten years old, his teacher observed the boy 'rolling clumsily about on his form, as his body, in some peculiar way, responded to his mental efforts' (Reade 1946) . Johnson's abnormal movements were mentioned or described by everyone with whom he came in contact. These descriptions appear in many places in Boswell's 'Life of Johnson'. The Reynolds' portrait of 1769 ( Figure 6 ), commonly titled 'Dr Johnson Arguing', records his unusual movements. The painting was originally purchased from Reynolds by the Duke of Dorset and is now in the possession of Lord Sackville (Yung 1984) . In this portrait Johnson displays 'the nervous habit to which he was addicted, when unemployed, of moving his hands up and down before him with his fingers bent' (Hill & Powell 1934-50) . He is 'enforcing argument by gesticulation' or 'is mentally wrestling with himself. Francis, Reynolds' sister, wrote of Johnson's hand movements: 'as for his gestures with his hands, they were equally as strange; sometimes he would hold them up with some of his fingers bent, as if he had been seized with the cramp, and sometimes at his Breast in motion like those of a jockey on full speed; and often would he lift them up as high as he could stretch over his head, for some minutes' (Hill 1897) .
After meeting Johnson in 1777 Fanney Burney wrote in her diary: 'His mouth is almost constantly opening and shutting as if he were chewing something; he has a singular method of twirling his fingers, and twisting his hands; his vast body is in constant agitation, seesawing backwards and forwards; his feet are never a moment quiet; and his whole person looked often as if it were going to roll itself, quite voluntarily from his chair to the floor' (Ellis 1907).
Johnson's tics and gesticulations were generally considered by most physicians to be due to an underlying emotional disorder, not to organic brain disease (Rolleston 1924 , Brain 1934 . Johnson himself recognized the psychological basis of his tics. When Miss Hunter, a niece of his friend Christopher Smart, was a very young girl, she was struck by his extraordinary motions. She inquired: 'Pray, Dr Johnson, why do you make such strange gestures?' 'From a bad habit', he replied, 'You, my dear, take care to guard against bad habits' (Hill & Powell 1934-50) .
Miss Reynolds was also convinced that this was a psychological disorder: 'What could have induced him to practise such extraordinary gestures who can divine! His head, his hands and his feet [were] often in motion at the same time. Many people have supposed that they were the natural effects of a nervous disorder, but had that been the case he could not have sat still when he chose, which he did, and so still indeed when sitting for his picture, as often to have been complimented with being a pattern for sitters, no slight proof of his complaisance or his good nature' (Hill 1897) .
Sir Joshua Reynolds likewise felt that Johnson's movements were not due to organic disease: 'My opinion is, that is proceeded from a bad habit which he had indulged himself in, of accompanying his thoughts with certain untoward actions, and those actions always appeared to me as if they were meant to reprobate some part of his past conduct. Whenever he was not engaged in conversation, such thoughts were sure to rush into his mind; and, for this reason, any company, any employment whatever, he preferred to being alone. The great business of his life (he said) was to escape from himself; this disposition he considered as a disease of his mind, which nothing cured but company' (Hill & Powell 1934-50) .
Johnson's gesticulations were so remarkable and so well described that they are mentioned in two neurological textbooks. In his chapter on 'Tics' in Allbutt's 'System of Medicine', Risen Russell (1899) wrote: 'No better example of this condition is to be found than the well known one of Dr Johnson, who, as he walked along the street, used to place his hand on certain posts; if he missed one, would turn back and perform the accustomed ceremony before proceeding on his way'.
Kinnier Wilson (1940) in the chapter on 'Motor Neuroses' in his 'Neurology' said: 'That Samuel Johnson belonged to the category is plain from Boswell's Life. His head, and sometimes his body, shook with a kind of emotion like the effects of a palsy ... He often had, seemingly, convulsive starts and odd gesticulations, which tended to excite at once surprise and ridicule'. Murray (1979 Murray ( , 1982 has postulated that Johnson had Gilles de la Tourette syndrome, a suggestion that has been widely publicized, particularly by the American Tourette Society. This diagnosis even appeared on the front page of The NIH Record for 1 September 1981 (Fleming 1981). I do not believe Johnson had Tourette's syndrome. This is based on the significant fact that his movements were not involuntary: Johnson could be still and control his movements when he wished to do so. Also, Johnson did not have coprolalia, although he made noises. One must, therefore, agree with Sir Joshua Reynolds: 'Dr Johnson's extraordinary gestures were only habits, in which he indulged himself at certain times. When in company, where he was not free, or when engaged earnestly in conversation, he never gave way to such habits, which proves that they were not involuntary' (Hill & Powell 1934-50) .
Stroke
The final neurological disorder that Johnson suffered was his stroke. This occurred at his home at 8 Bolt Court, off Fleet Street, on the night of 17 June 1783. In the middle of the night Johnson awoke and felt 'a confusion and indistinctness in my head'. He realized he had suffered a 'paralytic stroke'. He fell asleep again, but in the morning awakened and wrote a note to his neighbour, Edmund Allen: 'It hath pleased almighty God this morning to deprive me of powers of speech'. He also wrote to John Taylor, saying, 'I am very desirous of Dr Heberden's assistance as I think my case is not past remedy' (Chapman 1952) . On 19 June he wrote to Mrs Thrale about the events surrounding his stroke:
'On Monday the 16th I sat for my picture, and walked a considerable ways with little inconvenience. In the afternoon and evening I felt myself light and easy, and began to plan schemes of life. Thus I went to bed, and in a short time waked and sat up as has long been my custom, when I felt a confusion and indistinctness in my head which lasted. I suppose about half a minute; I was alarmed and prayed God, that however he might afflict my body he would spare my understanding. This prayer, that I might try the integrity of my faculties I made in Latin verse. The lines were not very good, but I knew them not to be very good, I made them easily, and concluded myself to be unimpaired in my facilities.
'Soon after I perceived that I had suffered a paralytick stroke, and that my speech was taken from me. I had no pain, and so little dejection in this dreadful state that I wondered at my own apathy, and considered that perhaps death itself when it should come, would excite less horrour than seems now to attend it.
'In order to rouse the vocal organs I took two drams. Wine has been celebrated for the production of eloquence; I put myself into violent motion, and, I think, repeated it. But all was in vain; I then went to bed, and strange as it may seem, I 'I then wrote a card to Mr Allen, that I might have a discreet friend at hand to act as occasion should require. In penning this note I had some difficulty, my hand, I knew not how nor why, made wrong letters. I then wrote to Dr Taylor to come to me, and bring Dr Heberden, and I sent to Dr Brocklesby, who is my neighbour. My Physicians are very friendly and very disinterested, and give me great hopes, but you may imagine my situation. I have so far recovered my vocal powers so as to repeat the Lord's Prayer with no very imperfect articulation. My memory, I hope, yet remains as it was. But such an attack produces solicitude for the safety of every Faculty' (Chapman 1952 ).
On the fourth day of his illness he told Mrs Thrale that 'I never had any distortion of the countenance, but what Dr Brocklesby called a little prolapsus which went away the second day' (Chapman 1952) . Johnson possibly had a transient right lower facial weakness ('distortion of countenance') which Brocklesby called 'a little prolapsus'.
Johnson's stroke was recorded by Heberden (1787) in his case book, 'Index Historiae Morborum'. In 1963 four case notes in Herberden's 'Index' concerning Johnson's health were discovered (McHenry 1964) . One describes his stroke. Under the section, 'Paralysis', is the following: 'vox subito perit in viro nato LXXIV, mente et membris illasis; quae intra paucos dies fere restituitur. June 17, 1783'. This translation reads: 'Voice suddenly went in man age 74, mind and limbs not affected; almost restored within a few days. June 17, 1783'. The date is the day of Johnson's stroke, and is when Heberden saw him. The patient's age is correct, and the symptoms are those of Johnson. In the original report of this note, an error was made in the Latin translation; it stated that his limbs and mind were affected. This is not the correct translation, and it is herewith corrected. Johnson's mind and limbs were not affected.
In a careful analysis of Johnson's letters, Critchley (1962) described in detail his dysphasia and dysgraphia, as well as pointing out. Johnson's role as a lexicographer in the recovery of his speech and writing. In his textbook, Brain (1955) included Johnson's case in his section on agraphia.
Johnson most likely suffered an ischaemic episode with a probable lacunar infarction in the distribution of the left middle cerebral artery. Johnson had clinical evidence of cardiac, pulmonary and renal disease (Treves 1924 , Rolleston 1924 , 1929 , Hutchinson 1925 , Brain 1934 , McHenry 1967a , and therefore was probably hypertensive. Since he was partially blind in his left eye, we cannot be sure he did not have carotid artery disease that could have produced amaurosis fugax. Two days after his death 200 years ago James Wilson (1784) performed a post-mortem examination. Cardiac examination at autopsy showed that 'the valves of aorta [were] beginning to ossify', hence a cerebral emoblism remains a possibility. As his brain was not examined at the post-mortem, we do not know the neuropathological findings.
The neurological disorders of the great lexicographer have received the attention of leading neurologists and have been included in their textbooks, and have now all been brought together to commemorate the bicentenary of Dr Johnson's death.
